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Display control apparatus. 

(57) The present invention aims to reduce a mem- 
ory capacity in partially rewriting an image 
screen. 

It comprises a reception unit (4) for receiving 
a display signal as a digital signal, a halftone 
processing unit (5) for receiving the digital sig- 
nal from the signal reception unit and conduct- 
ing the halftone processing, a compression unit 
(8) for compressing the digital signal from the 
halftone processing unit, a memory (11) for 
storing at least one frame of the digital signal 
compressed by the compression unit and a 
decompression unit for decompressing the sig- 
nal stored in the memory. 
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BACKGROUND OF THE iNVENTION 

Field of the Invention 

^ . - . 

The present invention relates to a display control 
apparatus for controlling the display of a display de- 
vice. 

Related Background Art . . 

In a recent display system of a computer^ a sys- , 
tem to read in not only characters and lines but also , 
a natural image and combine it with the characters 
and lines for display has been put into practice. This 
means that a halftone (gray level) display function of 
a display device (liquid crystal,, plasma or EL) jn the^ 
display system has become an important part. How- 
ever, the halftone display isnoteasy in. a display de-- 
vice other than a CRT. for exarhple, a liquid crystal- 
display device, particularly a ferroelectric liquid crys- 
tal display device. ^ , , 

As to a display element which uses the ferroelec- ; 
trie liquid crystal (FLC), it has been known to arrange, 
two glass substrates to face each other while niain-:-,/ 
taining a cell gap of 1 - 3 jxm and form transparent - • 
electrodes on the facing planes thereof, and to orient : 
the transparent electrodes to form a liquid crystal cell,, 
in which ferroelectric liquid crystal* is filled, ; as disT i 
closed in U.S. Patent No. 4.964,699. ,^ , . 

Features of the display element which uses t he -^^ 
ferroelectric liquid crystal are that the ferroelectric liqT.u 
uid crystal has a spontaneous polarization which <cao 
be used for switching an external electric field and a^,^ 
coupling force of the spontaneous polarization, and;, 
that it can be switched by a polarity of the (external- : 
electric field because a longitudinal dlrection.pf a feiv 
roelectric liquid crystal molecule cor respondjs to a dj* ./ 
rection of polarization of the spontaneous polariza-^ , 
tion. 

The ferroelectric liquid crystal is primarily .used^ 
for a binary (blade and white) display element by usr,.* 
ing a light transmission state and a light block state, as, 
two stablei states. , . 

Fig. 2 shows a relation between an amplitude of 
a switching pulse of a ferroelectric liquid crystal ele- . 
ment and a transmission factor. A transmitted light in- 
tensity I when a one-shot pulse of one polarity is a p-, 
plied to a. cell (element) in a perfectly light blocking 
(black) state is plotted as a function of an amplitude 

V of the one-shot pulse. When the pulse amplitude is 
lower than a threshold Vth (V < Vth). the transmitted 
light intensity does not change and the transmission 
status of a pixel after the application of the pulse does 
not change from a status of the pixel prior to the ap- 
plication shown in Fig. 3A. as shown m Fig. 3Ef. When 
the pulse amplitude V exceeds the threshold (Vth < 

V < Vsat). portions of pixels shift to the other stable 
state, that is. a light transmission, status shown in Fig. 



30 so that an intermediate light transmission is exhib- 
ited as a total. When the pulse amplitude Vfurther in- 
creases and exceeds a saturation level Vsat (Vsat < 
V), all pixels are shifted to the light transmission sta- 

5 tus and the light intensity reaches a constant level as 
shown in Fig. 3D. 

As seen from Figs. 2 and 3Ato 3D,-the pulse am- 
plitude V should be controlled to meet the condition 
of Vth < V < Vsat in order to conduct the halftone dis- 

10 play in the ferroelectric liquid crystal element. How- 
ever, because a gradient of the light intensity be- 
tween Vth and Vsat is sharp, it is difficult to accurately 
control the, halftone by the pulse amplitude V. Since 
the relation between the voltage V and the transmit- 

15 ted light intensity I shown in Fig. 4 depends on the cell 
thickness and the temperature, different gradation 
levels may be displayed for applied pulses of the 
.^ r: ' same voltage amplitude ifa cell thickness distribution 

, i '/ : or a temperature distribution is included in the display 

20 panel. 

While the FLC has been discussed above, the 
) same is applied to TN lk|uid crystal having no active 
; - : element when a. number of halftone levels are to be 

' r^i attained.- , , 
25 In order to solve the above problems, it has been 

V .v^! proposed .in . U.S. Patent Application Serial No. 
08/062,214 to digitally process image information in 
the two states of Figs. 3B and 3D to attain a pseudo 
-V halftone display (or quasi-gray level display). 
30 , ; On the other hand, a method of "low frame fre- 
? i; quency drive + partial writing scan" (Japanese unex- 
amined Patent Publication (KOKAI) No. 63-65494 
and Japanese Unexamined Patent Publication (KO- 
^ KAI) No. 63-285141) has been proposed as a drive 
35 ^ method for high resolution display in the ferroelectric 
. r :: liquid crystal display or a display device having a 
memory property and it is an essential drive method 
- ; , in the ferroelectric liquid crystal drive. 

However, the following problems arise when the 
40 multi-interlace scan by the low frame frequency drive 
and the random line scan by the partial writing drive 
, are applied to the binary pseudo halftone display 
. process. 

In the binary pseudo halftone display process, a 
45 . method by using an error spread has been known in 
which an error which is created by binarizing a pixel 
under consideration by a threshold is sequentially 
spread to periphery of the cell under consideration 
, r . and the peripheral pixels having the errors distributed 
50 are binarized by threshold levels having the errors 
added thereto. The halftone information Is saved in 
macro to conduct the pseudo halftone level display. 
Accordingly, in order to attain the reproducibility of 
pseudo halftone;display, it is necessary to distribute 
55 the errorto the periphery of the pixel inwhich the er- 
ror has been created and the process by the non-in- 
terlace scan is required. If the binarization process is 
conducted in accordance with the multi-interlace and 
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random interlace scan sequence to nneet the above 
requirements, a positional balance of saving of the 
halftone information is destroyed and the reproduci- 
bility of the halftone is lowered. 

Further, when the pseudo halftone process is 5 
conducted to all image signals sent from a computer, 
a character deformation or a drop of dot occurs in the 
character or a fine line. This is due to the fact that the 
pseudo halftone process conducts the halftone dis- 
play in macro. io 

When the pseudo halftone processing function 
and the partial writing function are performed by a 
unit externally of the display device (for example, a 
unit in a computer), it is necessary to modify the soft- 
ware and the hardwarefor a graphic control unit in the 15 
computer. This means a difficulty in attaining univer- 
sity of the display device. 

In order to solve the above problerh, it is prefer- 
able to directly process a CRT display signal which is 
common in a display device of the computer. How- 20 
ever, In order to receive the CRT display signal and 
detect the partial writing, a frame memory of at least 
one frame capacity is required because the CRT dis- ^ 
play signal is outputted frame by frame. This causes 
a problem of the increase of the capacity of the frame 25 
memory in a high resolution display device having * 
more than 1000 x 1000 pixels, and the increase of a 
system cost and a size. 

SUMMARY OF THE INVENTION : 30 

It is an object of the present invention to reduce 
a memory capacity required to detect a partial area ; 
to be rewritten in a field. ^ r 

In order to achieve the above object; in accor- 35 
dance with the present invention, there is provided a 
display control apparatus comprising input means for ' 
inputting image data and processing means for proc- 
essing the image data and outputting a control signal 
for controlling a display device, said processing • ' 40 
means including compression means for cbmpress- 
ing the image data supplied from said input means, 
memory means for storing the image data com- 
pressed by said compression means and detection 
means fordetectlng a partial area to be rewritten in an 45 
image represented by the image data supplied from 
said input means in accordance with the' image data 
compressed by said compression means.' - 

it is another object of the present invention to pro- ^ * 
vide a method for configuring a system of pseudo so 
halftone process, partial writing and multi-Interlace ^ * 
scan. 

It is other object of the present invention to intro- 
duce a technique of image^ area sieparation for dis- 
criminating a character/fine line area and a natural im- 55 
age having halftone, into a display system. 

Other objects and aspects of the present inven- 
tion will be apparent firom the following description 



with reference to the accompanying drawings and the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a block diagram of a display system 
including an information processing system of a 
first embodiment of the present invention; 
Fig. 2 shows an applied voltage versus transmit- 
ted light intensity characteristic chart of an FLC; 
Figs. SAto 3D show pixel status charts under the 
application of the pulse voltage; 
Fig. 4 shows a display system block diagram of a 
second embodiment of the present invention; and 
Fig. 5 shows a display system block diagram of a 
third erhbodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ^- ^ ' ^ 

Fig. 1 shows a block diagram of a configuration 
of a first embodiment of an" information processing 
system having a display control apparatus of the pres^- 
ent invention. 

The present ehribddiment is now explained with 
reference to the drawings. 

Functions of units of Fig. '1 are first explained. 

In Fig. 1, nurheraf 1 denotes a' computer, for ex- 
ample a workstation (SUN, HP, DEC, IBM, NeXT, etc.) 
or a personal computer (IBM, Apple, etc.) which is an 
information supply source to an information process^ 
ing system 2 of the present invention. 

Numeral 3 denotes a display panel unit (which in- 
cludes ferroelectric liquid crystal disclosed in U.S: 
Patent No: 4^964,699) for displaying image Informa- 
tion of the computer 2. The unit Includes a drive circuit 
for driving the panel, a control circuit for optimizing 
the drive to the panel, a panel back light and a power 
supply. 

Nurrieral 4 denotes a CRT signal reception unit 
which receives a GRT'diisplay sljgnal (Image signal 
and sync signal) outputted from the Cbmpiiter 1 and 
converts it to a signal suitable to the processing units 
of the next stageL Since the CRT display signal of a 
common computer is ah analog video signal, the re- 
ception unit comprises an AID converter and a sam- 
pling clock generator for the A/D conversion. 

Numeral 5 denotes a pseudo halftone processing 
unit which has a function to conduct the binary (or 
multi-value) pseudo halftone processing for each of 
R, G and B planes for the video signal converted by 
the multi-level digital conversion by the CRT signal 
reception unit 4. 

The following methods may be used as the bina- 
ry (or multi-level) pseudo halftone processing meth- 
od. 
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<Error Spread Method> 

Binarization (or multi-level conversion) errors 
which are created in binarizing (ormulti-leyel convert- 
ing) peripheral pixels of a pixel under consideration 
(pixels before processing the pixel under considera- 
tion) are weighted and they are added to the pixel un- 
der consideration, and the binarization is conducted 
at a fixed threshold. 

<Mean Density Reservation Method> 

A threshold for the binarization is not fixed but it 
is determined based on a weighted mean value de- 
rived from binary data in the vicinity of the pixel riinder 
consideration. . 

The pseudo halftone processing, is attained by at 
least one of the above methods. Means for f^ic^cuting 
those methods niay be provided and one of the rneth- 
ods may be seleised by a user from an operation unit 

20. . . : ■ ' .\ . ... V_ • 

Numeral 6 denotes an imagearea separation unit - 
(including a binarization process by a fixed threshold).:, 
which separates information .which is not to be cjis- . 
played by the pseudo halftone display such as char-^^., 
acters and lines from image signal serit from the CF^J . , 
display signal reception unit 4j.. It a|so. includes a uciit 
for conducting. the binarization by ^. fixed, threshoid. 
when the pseudo halftone processing is not ponduct^- 
ed. An example of the image area separation method, 
in the image area separation unit 6,1? expljained be7 ' : 
low. : . .. > . - , 

<Brilliance Discrimination Separation Met hod> . 

The separation is made in accordance with a bril-. 
liance of a CRT display signal. 

In general, since the characters and fine lines Jn^, 
the computer have important information on gn image , 
screen, the brilliance thereof is relatively high. Thus* 
portions of the CRT display signal which hav^ high-^ 
brilliance are discriminated and separated. , 

Numeral 7 denotes a synthesis unit which selec- 
tively outputs the data produced by the pseudo half- 
tone processing unit 5 and the binarized data by the 
simple threshold produced by the image area, sepa- 
ration unit 6. The portions discriminated as the char- 
acters and lines by the image area sieparation unit.6 
are outputted as the binarized data, by the simple 
threshold. The user of the display system may switch 
the function by the operation unit 20. Namely, the 
user may select from the operation unit 20 one of the 
three modes, a character mode in which the binarized 
data by the fixed threshold is selected without regard 
to the discrimination by the image area separation 
unit 6, a halftone mode in which the binarized data 
produced by the pseudo halftone processing without 
regard to the discrimination and an image area sep- . 



aration nnode in which the binarized data is selectively 
outputted based on the discrimination by the image 
, . area separation unit 6. 

Numeral 8 denotes a compression unit which has 
. 5 a function to compress the pseudo halftone process- 
ed binary data in order to reduce a capacity of the 
frame memory 1 1 in storing it in the frame memory 1 1 . 
In the present embodiment, a reversible encod- 
. ing system is used to precisely extract a partial write 
10 position. Particularly, an entropy encoding method 
which uses arithmetic encoding which is suitable for 
the compression of the pseudo halftone processed 
binary data is used. 

Numeral 9 denotes an expansion unit which has 
15 a function to expand or decompress one frame of bi- 
nary data stored in the frame memory 11 . 

Numeral 10 denotes a partial write control unit 
. J which has . a function to detect only updated image 
; data in th^ frame in the display device, having the 
20 memory property such as the FLCD of the present 
embodiment and preferentially output the updated 
portion of the data to the display device by this func- 
:tion, the updated portion can be preferentially drawn 
-, even in a. display device of a relatively slow display 
.25 speed. 

Numeral 11. denotes the frame memory which 
. ■ stores image data necessary for the partial write de- 
-.-^^ tection. 

j;. Numeral 12 denotes a CPU for controiling-the 
30 ■ computerr2, numeral 13 denotes a CPU system mem- 
; ; ory for controlljng the computer 2, numeral 14 de- 
. . notes the frame memory for storing the image infor- 
• , , r. mation of the computer 2, numeral 15 denotes a CRT 
^ - controller for controlling the frame memory 14 forthe 
35 , CRT signal, and numeral 16 denotes a CRT interface 
for converting (including analog conversion and color 
, conversion) the image data from the frame memory 
14 to the CRT signal. 

An operation of the information processing sys- 
,40 . tern of the presentembodiment Is now explained with 
. reference to Fig. 1 . 

The computer 2 which is an image information 
. source outputs the image information stored in the 
frame memory 14 in accordance with the CRT 15 
45 . controlled by the CPU 12 to output the CRT display 
signal. The CRT display.signal is divided into a video 
, signal (R, G and B-S-system analog signals for color 
display, and a l-system analog signal for monochro- 
matic display) and a sync signal (signals for section- 
50 ing the video signal by line and by frame, which are 
called a horizontal sync signal and a vertical sync sig- 
nal, respectively). The CRT display signal, is supplied 
• totheCRTdisplay signal reception unit 4 and the vid- 
eo signal is converted to a digital signal (comprising 
55 a plurality of bits). A sampi ing clock therefor is gener- 
ated by multiplying the horizontal sync signal. 

The digitized video signal is supplied to the binar- 
ization (or multi-level ..conversion) pseudo halftone 
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processing unit 5 where it is converted to the binary 
or multi-level signal. In this conversion process, the 
CRT signal is converted in non-interlace mode to con- 
vert it from time to time and the distribution of the er- 
ror and the calculation of the threshold In the pseudo 
halftone conversion can be done theoretically so that * 
high halftone reproducibility is attained. 

On the other hand, the digital signal from the 
CRT signal reception unit 4 Is also supplied to the im- 
age area separation unit 6 where the signal which is 
not suitable for the pseudo halftone processing like 
the characters and lines Is discriminated and only that 
portion is binarized (or multi-level converted) by the 
fixed threshold. 

The binary (or multi-level) signal produced by the 
pseudo halftone processing unit 5 and the Image area 
separation unit 6 Is properly switched by the synther 
sis unit 7 and the selected signal Is supplied to the 
compression units. In the switching, the simple bina- 
ry (or multi-level) signal produced by the image area 
separation unit 6 is preferentially outputted. The pri- 
ority may be forcibly switched In the Information proc- 
essing unit 1 of the present invention by a user of the 
display system through the operation unit 20 or by a 
command from the computer 2. The switching is ef- 
fective when the characters and lines are to be pref- 
erentially displayed or a natural image such as a pho- 
tograph is to be preferentially displayed. 

The compression unit 8 compresses the signal 
form the synthesis unit 7 and stores the compressed 
data in the frame memory 11. The compression unit 
8 resets the compressed data line by line because the 
partial write control is conducted tine by line. 

The signal from the compression unit 8 is also 
sent to the partial write control unit 10. The partial 
write control ijnit 10 reads the compressed data of 
one frame back from the frame memory and com- 
pares it with the compressed data sent from the conn- 
pressed data line by line. The partial write control unit 
1 0 detects a line Including non-matched pixels based 
on the two compressed data and controls the readout 
of the compressed data from the frame memory 11 so 
that the compressed data of that line is preferentially 
outputted to the expansion unit 9. 

The display panel unit 13 receives the line signal 
from the information processing system 1 of the pres- 
ent invention and draws the image information on the 
display panel in accordance with the line information 
and the line signal. 

In accordance with the present embodiment, 
since the image data of the previous frame which is 
necessary for detecting the area in the displayed im- 
age in which the partial writing is to be done is re- 
tained as the compressed data, the memory capacity 
can be reduced and the configuration of the display 
control apparatus can be simplified. 

Further, In accordance with the present embodi- 
ment, since the detection of the above area Is done 
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by the comparison of the compressed data, no expan- 
sion process is required in the partial write control unit 
10 and high speed detection is attained. 

The compression may be done not line by line but 

5 several lines at a time or field by field. In this case, 
the compression efficiency can be Improved. The dif- 
ference between the previous screen and the screen 
under consideration may be done by expanding the 
compressed data and comparing the expanded data 

10 pixer by pixel. 

The compression method is not limited to the 
compression of the binary data described above but 
a multi-level image compression method may be 
used. For example, a so-called ADCT (adaptive dis- 

15 Crete cosine transform) proposed by JPEG in which 
orthogonal transform is done block by block, trans- 
form coefficients are quantized and Huffman-coded 
may be used to attain a high efficiency compression. 
In a sedond embodiment of the present invention 

20 shown In Fig. 4, the input CRT video signals are re- 
duced In number In each frame and it is temporarily 
stored in the frame mtemory and the binary (or multi- 
level) pseudo halftone processing is conducted^at a 
lower speed than the input video signal speed. * 

25 When a draw speed of the display panel unit is 

slower than an input transfer speed of the input video 
signal, not all of the binary (or multi-level) signals are 
drawn and it Is Wasteful to conduct the binary (or mul- 
ti-level) pseudo halftone processing to all of the input 

30 video signals. Thus, in the present embodiment, the 
input video signals are reduced in number for each 
frame in accordance with the draw speed of the dis- 
play panel unit. As a result, the time to conduct the bi- 
nary (or multi-level) pseudo halftone processing is in- 

35 ' creased by the time corresponding to the reduced 
frames and the pseudo halftone processing speed 
may be lowered. 

Thus, when the binary (or multi-level) pseudo 
halftone processing unit is implemented by an IC, the 

40 heat generation and the malfunction due to the high 
speed operation rnay be suppressed. 

An operation of Fig: 4 is briefly explained. (Those 
explained in connection with Fig. 1 are omitted). 
In Fig. 4, nuniieral 17 denotes a gate which re- 

45 ceives a digital video signal converted by the CRT 
signal reception unit 4 at a frame period of the frame 
memory 19. The gate 17 is opened and closed by a 
frame thinning control unit 18. 

The frame thinning control unit 18 controls to 

50 open the gate 17 for one frame period at a period of 
an integer multiple of the CRT signal frame signal in 
accordance with the draw speed of the display panel 
unit 13. Accordingly, the panel is variable with a con- 
dition relating to the operation of the panel unit 13. 

55 The period may be fixed. 

In the present embodiment, the digital signals are 
reduced in number before they are stored in thefrarhe 
memory 1 9. Alternatively, the period of conversion of 

5 
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an A/D converter in the CRT signal reception unit 4 
may be controlled. 

Fig. 5 shows a block diagram of a display systenr> 
of a third embod-iment of the present invention. It dif- 
fers from the configuration of Fig. 1 in that a video sig- s 
nal compressed in a compression method which. per- 
mits the expansion by the expansion unit 9 is supplied / 
to the information processing system 2, and the CRT 
display signal compressed by the compressjori unit 8 
and the compressed video signal are selected by a . io 
selector 22. 

In the present embodiment, the compressed vid- 
eo signal which is previously pseudo, halftones proc- 
essed is applied to the selector 22 through an inter- 
face 23 and the selector 22 selects the data from the 
compressor 8 or the data fronn the interface 21 and 
outputs it tothe frame niemory ll.andthe partial write 
control unit 10. . - : ^ - i ^. : 

In the present emt)pdiment, ^yyhere^ the pseudo 
halftone processing and jthe compression are, previ- 
ously conducted by the cornputer, the transfer tinie of , 
the video signal may be reduced. 

Where an animation is to be stored in a hard disk 
connected to the computer 1 , the volume of data can 
be reduced. 

Both the CRT display signal and the compressed 
data can be selectively used as the display signal, the 
applicability is enhanced. 

In the display system which uses the information 
processing system of the present invention, the gray 
level display can be attained in macro even in the dis- 
play device which has no gray level display hjnction 
and combined display of the natural image and the 
characters and lines which is recently realized as mul- 
ti-media can be attained. 

A universal display panel which may be connect- 
ed without modifying the system in the computer in a 
computer system compatible to the CRT device which 
is currently a main display device is attained. 

The present invention is not limited to the above 40 
embodiments but various modifications and changes 
may be made without departing from the scope of the 
claims. 

45 

Claims 

1. A display control apparatus comprising: 

input means for inputting image data; and 
processing means for processing the inrv so 
age data and outputting a control signal for con- 
trolling a display device; 

said processing means including conrv 
pression means for compressing the image data 
supplied from said input means, memory means 55 
for storing the image data compressed by said 
compression means and detection means for de- 
tecting a partial area to be rewritten in an Image 



represented by the image data supplied from said 
input means in accordance with the image data 
compressed by said compression means. 

2. A display control apparatus according to Claim 2, 
wherein said input means inputs the image data 
from an external computer. 

3. A display control apparatus according to Claim 1, 
wherein the image data is analog data, 

said display control apparatus further 
comprising an A/D converter for converting the 
analog data to. digital data. 



4. A display. control apparatus according to Claim 1 , 
wherein said detection meansJncludes compari- 
son means for detecting a difference between 
first compressed image data stored in said mem- 
ory means and second compressed image data 

20 outputted from said compression means. 

5. A display control apparatus according to Claim 4, 
wherein said comparison means detects the dif- 
ference in a compressed form. 

25 . - ■ * ; ' ■ 

6. Adisplay control apparatus according to Claim 1, 
further comprising gray level processing means 
for conducting a halftone processing for the im- 
age data; . 

30 said com pression. means compressing the 

halftone processed image data. , 

7. A display control apparatus according to Claim 1 , 
wherein said compression means conduct binary 

35 ; image data compression. 

8. A display control apparatus according to Claim 1 , 
wherein said compression means conducts multi- 
level image data compression. 



9. A display control apparatus according to Claim 1 , 
further comprising reduction means for reducing 
the image data supplied from said input means in 
number for each frame. 

10. Adisplay control apparatus according to Claim 1, 
further comprising second input means for input- 
ting compressed image data. 

11. Adisplay control apparatus according to Claim 1, 
wherein said display device includes liquid crys- 
tal, 

12. Adisplay control apparatus according to Claim 
11, wherein said liquid crystal has a memory 
function. 

13. A display control apparatus according to Claim 
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12, wherein said liquid crystal is ferroelectric liq- 
uid crystal. . 

14. A display control apparatus according to Claim 

13, further comprising a display unit including 5 
said display device. 

15. Adisplay control method comprising the steps of: 

inputting image data; and 

processing the image data and outputting 10 
a control signal for controlling a display device; 

said processing step including a compres- 
sion step for compressing the image data sup- 
plied in said inputting step, a storing step for stor- 
ing the image data compressed by said compres- is 
sion step and a detection step for detecting a par- 
tial area to be rewritten in an image represented 
by the image data supplied in said inputting step 
in accordance with the image data compressed 
in said compression step. 20 

16. Adisplay control apparatus comprising: 

input means for inputting image data; and 
processing means for processing the inn- 
age data and outputting a control signal for con- 25 
trolling a display device; 

said processing means including gray lev- 
el processing means for conducting a tialftone 
processing for the image data supplied from said 
input means, compression means for compress- 30 
ing the halftone processed image data, and 
memory means for storing the compressed Im- 
age data. . - 

17. A display control apparatus according to Claim 35 
16, wherein said input means inputs the Image 
data from ah external computer. 



the image data; 

said compression means compressing the 
halftone processed image data. 

22. A display control apparatus according to Claim 
21 , wherein said compression means conduct bi- 
nary image data compression. 

23. A display control apparatus according to Claim 
16, wherein said compression means conducts 
multi-level image data compression. 

24. Adisplay control method comprising the steps of: 

inputting image data; and 

processing the image data and outputting 
a control signal for controlling a display device; 

said processing step Including a gray level 
processing step for conducting gray level proc- 
essing for the image data supplied in said input- 
ting step, a compression step for compressing 
the gray level processed image data, and storing 
step for storing the compressed image data. ^ 



18. A display control apparatus according to Claim 
16, wherein the image data is analog data, 

said display control apparatus further 
comprising an A/D converter for converting the 
analog data to digital data. 

19. A display control apparatus according to Claim 
16, further comprising detection means for de- 
tecting a partial area to be rewritten in an image 
represented by the image data supplied from said 
input means in accordance with the image data 
compressed by said compression means. 

20. A display control apparatus according to Claim 
16, wherein said comparison means detects the 
difference in a compressed form. 

21. A display control apparatus according to Claim 
20, further comprising halftone processing 
means for conducting the halftone processing for 
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